ABSTRACT -A small fauna of ostracods is described from the Early Eocene of the Rusayl Shale of northern Oman. The fauna is dominated by Neocyprideis rusaylensis sp. nov., forming 95% of the ostracods. The other species present are Stigmatocythere siddiquii sp. nov., Krithe sp. and Paracypris sp. None of these taxa has been previously recorded, but there is a close resemblance to the fauna described from the upper part of the Lower Eocene of Pakistan. The fauna indicates restricted conditions, probably of fluctuating salinities in coastal lagoons, which were often hypersaline.
INTRODUCION
During studies on the Palaeogene of northern Oman, one of us (A.R.) discovered a small ostracod fauna from the lower member of the Rusayl Shale Formation. The fauna came from shales underlying a thin limestone (middle member) which has yielded a larger foraminifera1 fauna of early to mid Early Eocene age. The shales have also been provisionally dated as Ypresian on the basis of miospores. The Rusayl Shale is broadly equivalent to the more evaporitic Rus Formation of the Arabian Peninsula. Four species of ostracods have been discovered, two of which are described here. All of the specimens come from a single horizon which outcrops in an extensive road cutting near the village of A1 Khawd to the west of Muscat (Fig. 1) . The ostracods are dominated by Neocyprideis rusaylensis sp. nov., which forms 95% of the fauna. Neocyprideis is an extinct genus, but is closely related to the living Cyprideis which is the typical brackish or hypersaline ostracod of the present day. Neocyprideis has been interpreted as inhabiting a variety of low or high salinity environments (Keen, 1977 (Keen, , 1990 . The other significant species is Stigmatocythere siddiquii sp. nov., which is very similar to A. obliqua Siddiqui 1971 , described from the Shales with Alabaster of Pakistan which are dated as late Early Eocene. Stigmatocythere is also recorded in association with Neocyprideis in Pakistan (Siddiqui 197 l) , lending credence to the idea of a restricted marine fauna present in the eastern Tethys. However, Stigmatocythere. unlike Neocyprideis, is also commonly found in normal shallow marine faunas. The other two genera present, represented by Krithe sp. and Paracypris sp. are usually considered to be marine taxa. No ostracods have been described so far from the Palaeogene of Oman, and few works have been published on the Tertiary of the Arabian Peninsula. A1 Furaih has published several papers dealing with late Cretaceous and early Tertiary ostracod faunas from NE Saudi Arabia (e.g. 1980), but these rich marine faunas have nothing in common with the fauna described here, probably due to differing age and palaeoenvironment. The biogeographical implications of this fauna from Oman are of interest in reinforcing the concept of an eastern Tethyan ostracod fauna. 
RUSAYL SHALE FORMATION
This formation consists of a dominantly regressive sequence and is divisible into three members:-(i) a lower member (30m thick) which has as its base a laterally discontinuous basal ferruginous limestone-chert conglomerate developed above a sedimentary hiatus. (This hiatus is also recognisable in the western Oman mountains near Ibri where the top of the underlying Jafnayn Formation is pitted due to incipient karstic weathering). This is overlain by a 5m thick unit of graded and lowangle cross-bedded calcarenite containing a microfauna of textulariids, miliolids and calcareous green algae (including Ovulites morelleti Elliot, Ovulites maillolensis, Furcoporella diplora and Neomeris sp.), interpreted as a storm sheet. Overlying these is a sequence of yellow marly limestones and yellow, green and purple (grey where unweathered) marls, often rich in gastropods (including Faunas vulcanicus Schlotheim, Potamides cf. pascoei Cox, Pseudobellardia cf. pireniformis and Megalytolus sp.), bivalves (including Ostrea sp., Chama sp., Cardiaceae, Luniaceae and Tellidinidae), occasional floods of cytherid ostracods (the main subject of this paper) and rare echinoids (including Schizaster sp. and Linthia sp.). The marls commonly contain gypsum veins and box-works (originally anhydrite). This unit is interpreted as representing a restricted supratidal to lagoonal environment. Occasional laterally persistent oyster rudstone beds within these mark towards the top of the member formed within this lagoon.
(ii) a middle member (5m thick) which comprises two units, the lower of which consists of interbedded massive peloidal wackestones and finely laminated algal bindstones. The peloidal wackestones contain rare miliolids, indeterminate calcareous green algae and rare echinoids (Echinocyamus sp. and ?Petallobrissus sp.) and are interpreted as representing a normal shallow marine inner shelf (tidal flat?) environment. The finely laminated beds contain miliolids (Triloculina) and rare, poorly preserved peneroplids, bound together by strongly recrystallised algae. Many tiny filaments are also present; these are too fine to be algal but may be the bi-product of algal decay by bacterial action. These laminated beds were deposited in a shallow restricted (?hypersaline), possibly low intertidal environment. The upper unit consists of cross-bedded bioclastic wackestones-packstones rich in foraminifera (notably Alveolina agerensis White pers. comm; Somalina sp.1, Opertobitolites sp. 1, indicative of a Lower Eocene age, and miliolids), calcareous green algae [including the codiacean Ovulites maillolensis and the dasycladaceans Furcoporella diplora, Trinocladus perplexus and Cympolia elongata (Defrance)] and rare fibulariid echinoid fragments. T. perplexus and C . elongata indicate a Palaeocene to Lower Eocene age. These are interpreted as having been deposited in shallow (3-10m), normal marine, inner shelf shoals. These units may represent a minor transgressive sequence whereby normal marine, inner shelf shoals transgress shallower, more restricted "tidal flat" sediments.
(iii) an upper member (80mthick: thickness is highly variable due to compaction of marly interbeds during folding) which contains wellsorted, often graded and low-angle cross-bedded quartz sandstones, often with bi-directional palaeocun-ents. TheSe are interpreted as representing shallow, high energy, tidal and/or storm influenced bamer facies. Marl interbeds, often gypsiferous, also occur above and below these sandstone beds and oyster rudstones are not uncommon. The marls contain a mollusc and gastropod fauna similar to that of the lower member, together with rare echinolampadid echinoids and were deposited in a quiet, shallow, restricted inner shelf environment. Towards the top of this unit, induratedmarls have yielded amicrofauna of Alveolina sp., Linderina rajasthanensis, Somalina stephaninii Silvestri, Somalina sp. 1, Orbitolites sp., miliolids and textularids, indicative of a shallow, low energy, slightly deeper marine environment. This marks the beginning of the transgression which is best seen in the overlying Seeb Limestone Formation. The Russayl Shale Formation is dated here as Early to Mid Eocene. Larger foraminifera1 faunas are, however, poorly developed owing to the regressive facies. Since the base of the formation has not been dated due to the absence of larger foraminifera, it has not been possible to determine whether the sharp lithological change at the Remarks: The generic designation of this species is based on the lateral outline as no internal details have been observed. The lateral outline of the male is similar to that of several described species such as N . colwellensis (Jones 1857) andN. williamsoniana (Bosquet 1852) from the late Eocene and Oligocene of NW Europe, but the outline of
Explanation of Plate 1
All specimens from the lower member of the Rusayl Shale from the A1 Khawd road cutting. All are carapaces; all measurements in microns; specimens deposited in the Natural History Museum, London. the female is quite distinctive and unlike any described species, especially the arched posterior part of the ventral margin. N. grandinatus Tambareau 1972 from the Palaeocene of southern France has the closest lateral outline to the female of N. rusaylensis, but the male is much larger and much more elongate. Species of Neocyprideis can be separated on the basis of the number of radial pore canals (Keen, 1990) , but this feature cannot be examined. However, N. rusaylensis does have more numerous normal pore canals than other species; the norm is for 45-55, compared with the 60-65 recorded here (see also the palaeoecology section below). No species have been described so far from the Palaeogene of the Middle East; Siddiqui (1971) Khawd road cutting Northern Oman.
Material: 17 specimens, 0s 1340,OS 1341.
Description: Sexual dimorphism is prominent, with smaller and more elongate males. The dorsal margin, especially of the female, is overreached by the dorsal ridge in lateral view; the highest point is at the eye-tubercle; the anterior margin is obliquely rounded and bears some 16 poorly preserved denticles; left valve overlaps right valve at the antero-dorsal and postero-dorsal angles. The ornamentation is strongly developed, and consists of three longitudinal ridges with reticulation between them. The dorsal ridge starts at the anterior, level with the subcentral tubercle, is strongly arched upwards over the dorsal margin, finishing near the posterodorsal angle. The median ridge runs from the subcentral tubercle, is curved upwards, finishing near the posterior margin. The ventral ridge is the strongest of the three; it joins the anterior marginal rim via a strong reticulation mesh, curves upwards away from the ventral margin, finishing amongst the reticulation meshes at the posterior of the carapace. A curved ridglet joins the eye tubercle with the subcentral tubercle. The subcentral tubercle is well defined, is knob-like, bearing three reticulation meshes. The anterior marginal rim is prominent on the right valve, less so on the left. The reticulation developed between the longitudinal ridges is even, with four rows between the ventral and median ridges and three between the median and dorsal ridges. The anterior part of the carapace is almost smooth, although "ghost" reticulation can be observed; two pore cones are prominent in this area, the upper cone being "alpha", the lower being "beta" under the terminology developed by Benson (1972) ; the beta pore cone lies at the end of a ridglet running from the subcentral tubercle. Another, smaller, smooth Fea is developed at the posterior. Pore cones can be seen on the lateral surface. Remarks: The most similar species described so far is S. obliqua Siddiqui 1971 , from the Lower Eocene Shales with Alabaster of the Rakhi Nala, Pakistan, which is the type species of the genus. S. rusylensis differs from S. obliqua in having smaller reticulations, with four rows between the median and ventral ridges, whereas S. obliqua has two rows, and the muri between these two rows have a tendency to form a weakly defined ridge. However, the two species are very similar, much more so than any other two species, so it seems likely that they are closely related. If this is the case, then S. rusaylensis is possibly the ancestor of S. obliquu.
Dimensions

PALAEOECOLOGY
Neocyprideis is interpreted as an r-selective strategist (Keen, 1990) . This means it was adapted to fluctuating environments, where opportunistic species with large, rapidly established populations could thrive, and is therefore typical of either reduced salinities or hypersalinities. It is rare in freshwater or very low salinity deposits, being more abundant in mesohaline or polyhaline conditions. It can form an almost monospecific assemblage in mesohaline or hypersaline conditions, as in this example from Oman. The fact that the associated species belong to typically marine genera rather than brackish or freshwater probably indicates either polyhaline or hypersaline conditions. The very low diversity of the fauna suggests restricted conditions. Such low diversities in ostracod faunas usually rule out polyhaline salinities, so the likelihood is that the fauna is one of a hypersaline environment. This is supported by the occurrence of evaporitic facies within the lower part of the Rusayl Shale and at this level elsewhere in the Arabian Peninsula i.e. in the Rus Formation. The association OfNeocyprideis and Stigmatocythere is reported by Siddiqui (197l)fromtheevaporiticShales with AlabasterofPakistan; Siddiqui's accompanying charts also suggest a low diversity fauna.
Euryhaline genera such as Neocyprideis frequently show ecophenotypic characters (Keen 1982) . In the case of Neocyprideis these are seen in the ornamentation, which can vary between smooth or punctate, in the development of tubercles, in overall size, and possibly in the shape of the normal pore canals (Keen, 1990) . Tuberculate individuals are especially characteristic of salinities below 5%0, so the lack of tuberculate adults in the Rusayl Shale fauna suggests the absence of low salinity brackish waters. The size range of adults shows considerable variation: males range between 740-850m, and females between760-820m. This possibly indicates the admixture of many generations which grew under slightly different conditions. Rosenfeld & Vesper (1977) reported a correlation between the shape of the sieve pore and salinity in Cyprideis torosa (Jones 1850), with circular pores characterizing low salinities, oblong pores mesohalinepolyhaline, and irregular pores hypersalinities. The normal pore canals are often well preserved in these Rusayl Shale specimens, and show both circular and irregular pores (PI. 1, figs 13,15); this line of evidence is thus inconclusive in differentiating between brackish and hypersaline, although irregular pores are virtually unknown in faunas from Europe where the evidence clearly indicates hyposaline conditions.
The ostracod evidence is in line with that derived from the sediments as given in the description of the Ruseyl Shale, i.e. a restricted supratidal to lagoonal environment.
PAL A E 0 B I 0 G E 0 GRAPH Y
Neocyprideis was widely distributed in the Palaeogene, being reported from western Europe, southern Europe, Turkey, Israel, and' Pakistan (Keen 1990 ) and from west Africa (Carbonnel, 1989) . Stigmatocythere is also widely distributed, but unlike Neocyprideis, appears to have had biogeographical significance. According to Siddiqui (1983) it is found in the Tertiary of India, Pakistan, Nigeria, Tanzania and South Africa; the Nigerian occurrence however is suspect. Thus its typical distribution is around the shores of the western Indian Ocean. During the Palaeogene these localities were even closer together than they are now, before India reached its northern position in contact with the Eurasian landmass. This distribution is along the southern shores of eastern Tethys.
